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0 Method for determining state of disease progression 



0 The present Invention relates to a method for determining the stale of disease progression thereby providing 
a means for the detection of said dsease and (n the risk tvsiuatfcxi for the development of said disease, in 
particular, the present Invention contempiatee a method for determining and monitoring the state of maflgnant or 
premaOgnant progression or risk of development of maflgnant or prernaflgnant progression in mammalian tissue 
or cells, in particular, the present Invention Is directed to benign and maflgnant colon tumors and benignly and 
malignantly tr ana foi m e d colon cade. The present Invention Is predi cat ed on the discovery that the abundance of 
specific first nudele adds changes In response to the disease state. The present invention is also directed to 
^recombinant second nucleic adds useful In the detection and quantification of the first nucleic adds by 
s^ hybridization. The present Invention also contempiatee the use of polypeptides encoded by said second nucleic 
^adds in tf» reffesak* and prophytod. of db.u.statt. 
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METHOD FOR DETERMINING STATE OP DISEASE PROGRESSION 



The present invention relates to a method for determining me state of disease progression thereby 
providing a means for the detection of said disease and in the risk evaluation for the development of said 
disease, tn particular, the present invention contemplates a method for determining and monitoring the state 
of malignant or premaiignant progression or risk of development of malignant or premaflgnant progression 

5 in mammalian tissue and cells. Specifically, the present Invention is directed to benign and malignant colon 
tumors and cells. The present invention is predicated on the discovery that the abundance of specific first 
nucleic adds changes in response to the disease state. The present Invention Is also directed to 
recombinant second nucleic acids useful in the detection and quantification of the first nucleic acids by 
hybridization. The present invention also contemplates the use of polypeptides encoded by said second 

70 nucleic acids in the regression and prophylaxis of disease states. 

Of the 50,000 to 100,000 genes present in the genome in higher vertebrates, approximately 10.000 are 
expressed in any tissue at a particular development stage. The level of expression (mflNA concentration or 
abundance) of each of these varies widely from 1 copy per cell (rare) to 50-300 (middle abundant) to 1 ,000 
(highly abundant) (Hastie and Bishop. 1978. Cell 9: 781 j u The large number of biochemical, enzymatic and 

rs antigenic differences between normal cells and tfajr transformed counterparts indicates that changes in 
level of expression of many of these genes (aside from mutations, deletions, amplifications or other 
structural alterations) is involved in development of the rutty malignant cell Copending U.S. Patent 
Application No. 85Z401 teaches methods to analyze the expres si on of a large representation of these 
genes in order to characterize tissue or ceils as normal, benignly or malignantly transformed, or at risk for 

20 transformation or other ph e notyp es (e.g^ responsiveness to various drug or biological therapeutic agents: 
potential for metastasis and likely site) which are of clinical Importance. 

The initial work utiBzed a dimethylhydrazine induced mouse colon tumor as a model (Augenflcht and 
Kobrig 1982, Cancer Res. 42: 1088) . A cONA Qbrary of the expressed genes of this tumor was construct? 
and 400 random selections made. Standard methodology was used to determine relative levels of 

2S expression of each of these 400 sequencee in a number of normal and neoplastic tissues. A semi- 
quantitative scale was used, and analyses were repeated a number of times. Several general conclusions 
were drawn. Rrst approximately 15% of the sequences changed In expression In the colon tumor as 
compared to the normal mouse colonic mucosa. Most of these (12%) were modest quantitative shifts. This 
extent of change is similar to that documented In a number of other systems of transformation, inducting rat 

30 hepatomas ( CapetanaW and AJonso. 198a Nuc. Acids Res. 8: 3190; Jacobs and Btmfe. 1980, Nuc. Adds 
Res. 8: 3087) . human lymphoid neoplasia (Hananla. et at, i95irS5c. Nad. Acad. §57 Hs3T7&: 6504) . and 
most Important even the relatively well understood Transformation of primary chick embryo "fibroblasts by 
the Rous sarcoma virus (RSV) (Groudjne and Wefatraufa. 1980, Prog Natl. Acad. 3d.. USA. 77: 5351). 
Hence, even when the etiology of transformation is wett understood le!gZ the introduction of the src gene by 

as RSV and the expre ssio n of its product pp60 sarc), the cell rapldy exhibits a large number of changes in 
gene expression which may Include alterations in an many as 1000 sequences. Among those sequences 
whose normal expre ss ion was relatively restricted to the colon, there were many decreases (nineteen) In 
expression in colon tumors as we* as modest Increasee (twenty three). Fewer changes (nine) were seen In 
the tumors among those sequences expres se d In other normal tissues, but the alterations were of much 

*o larger magnitude (AugenHcht and Kobrtn, supra). 

in moving to the human, several significant changes were made. Rrst the number of sequences from a 
reference cONA awry made from the HT-29 human colon carcinoma cell Bne was increased to 4.000 
(Augenlicht stai, 1987, Cancer Res* 47i 8017) . TNs provided an 80% probability that every abundant and 
middle abundant sequence in this colon carcin oma cell line was represented In the data set Second. 

40 methods were developed to accomplah the analysis of expre ssi on of each of these 4,000 se quen cee In 
very smati human biopsies which yield 50*100 ng of poly A* RNA. Utilizing a computerized scanning and 
image processing system, (Augenflcht et aU supra; U.& Patent Appftn No. 852,401) relative level of 
expression of each of the 4000 sequencee was quantitated In each biopsy. Hie number of sequencee 
screened was reduced from 4000 In a serlee of experiments. Rrst aU 4000 donee were evaluated in two 

so biopsies of normal mucosa from IndMduaJs at low genetic risk for colon cancer; in two blopslee of benign 
adenoma from patients with the autosomal dominant disease famiial polyposis; and in two biopsies of two 
different colon carcinomas. Sequences which were expre ss ed at near background levels (low abundance) In 
all six of these biopsies, or which were modestly above background and showed no evidence of alteration In 
level of ex press io n among the tissues, were eliminated. TWe left 379 donee for additional screening with 
other biopsies (Augenflcht et aL. supra). 
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is 



Several facts emerged from the large data base generated. First the ovaraa n., m h~ * 

SS^^fJS^ I *t 33,1,0 ^ * rT * 9nrtUd9 » ^ ^ of change seen in oth^Jte™ 
cited above. Furthermore, the change was progressive, in that fewer alterations were seen in benirm I Z 



po^ s who are at very high risk for development of colon cancer showed much greater changes in gene 
expression when compared to low-risk normal mucosa than either the benign pSyps that arise In Z 

96ne 50 Pflm8d f0f «y <* many pathways to 

This same methodology and reference library was then used to analyze -li rr-i in r r . t !a 

HT-29 and SW-4S0 colon cardnoma cell tines Irrtuced to_dffe^^ 

man y attsratignn in rmnn mmmTrinn wnm f * uut a IGTnparison ofthe In vivo and in ?ttro"3ata bases 

allowed selection of eight sequences whose relative levels of expression "5Sractertzed colonic cells as 
either differentiated or fully transformed. Further, the quantitative extent of change in these sequences in 
vivo and in vtao was sfmltar^rtth-a Hpim mrfi atfp n coefficient which was significant for a comparison Sf 
me In vivo and In vitro data at the p 0.01 level. The In vfvo d*» «*tabBsh that the In vitro results are not 
tissue culture artifacts but do In fact bear a relationship' to the human~dlsease. Co«v^Sy~"the in-vitRrdoAw 
20 could be confirmed by standard Northern blot analysis, thus validating the scanning and Image'processing 
methodology, and also reduce the complexity of ceil types and human tissue variability for further analysis 
of these sequences. 

In accordance with the present invention, it has been discovered that expression of one of the 
aforementioned sequences can be used to determine the state of benign and maligna* colon tumors as 

29 compared to the normal colonic mucosa, thus fulfilling an important need to monitor such tumors. 

The present Invention contemplates a method for determining the state of malignant or premailgnartt 
progression or risk for development of malignant or premafignant progression In mmmalian tissues and 
ceils which comprises identifying a statistically significant differential In detected abundance of an RNA 
isolated from the tissue to be studed relative to a predeterm i ned standard, ie- abundance value obtained 

30 from tissue isolated from a particular population. 

The present invention Is also directed to a recombinant nucleic add molecule useful in the detection of 
the aforementioned RNA 

Another aspect of the present invention relates to a polypeptide encoded by said recombinant nucleic 
add molecule. 

as Still another aspect of the present invention contemplates a method for regression and inhibition of 
growth of malignant and benign colonic tumors by the administration of an effective amount of the 
aforementioned polypeptide with a pharmaceutical acceptable carrier. 
In the accompanying drawings. 
Figure 1(A) Is a bar diagram depicting exp r ession of 50P1 in biopsies taken from normal mucosa (M), 
40 adenomas (A) and colon carcinomas (Q. 

Figure 1(8) ie a graphical re p re sen tat ion of expre ss io n of 50F1 In tissue culture (In vitro) following 
treatment of HT29 colon carcinoma cells with sodtom butyrat* ~ ~ ~ 

Figure 2 is a photographic representation of a Northern blot analysis of RNA from HT29 cells from 12 
hours to 96 hours exposed to sodium butyrate. "C represents a control. 
49 ph ot ogr ap hi c representation of a Southern blot analysis of genomic ONA from different 

tissues hybridized with 50F1. 

Figure 4 Is a bar cflagram depicting copy number of 50F1 In (Afferent tissue samples. 
Figure 5 Is a bar tfagram depicting copy number of 50F1 In different tissue samples at different 
stages of development 

so Figure 6 Is a bar diagram depicting copy number of 50F1 in afferent tissue samples. 

Figure 7 Is a dlagramatle representation of the cONA done 50F1 showing nucleotide sequence and 
partial restriction map. 



The present Invention contemplates a method for determining the state of maVgnant or premaiignant 
progression or risk for development of mafignant or premaiignant progre ss ion In mammaflan tissues and 
cells which comprises identifying a statistically significant differential In detected Sundance of an RNA 
Isolated from the tissue to be studied relative to a stand**. The selection of said staidard being 
determined' by the analysis being conducted. For example, if cancer states are to be detected In a random 
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population, the standard is a predetermined abundance obtained from a normal population (i.e., free from 
detectable cancer and genetically at tow risk). If the analysis is to monitor me effectiveness of an anticancer 
treatment said standard Is a predetermined abundance obtained from an anormaJ (cancerous or benignly 
transformed) population. In one preferred embodiment the mammalian tissue is human colonic mucosa but 
s m© skilled artisan will recognize the applicability of the method disclosed herein to a wide variety of tissue 
such as breast pancreatic stomach, lung, oral, cerebral, intestinal and the like. 

More particularly, the present Invention contemplates a method for determining the state of malignant or 
premailgnant progression or risk for development of malignant progression In human colonic mucosa or 
colon cells which comprises determining the relative abundance of an RNA, said RNA being represented in 

to a first nucleic add isolated from the tissue to be studied and immobilized onto a solid support by 
contacting to said first nucleic add. a second nucleic add in probe form, said second nucietc acid 

- . ^-^* e ^>4o^^^y_ q Q<fr3^ng a cooy number variably represented in different normal human tissues, such 

' **L££. second nodelca£acrt*^^tUc32k will hybridize to said RNA. me hybrfdzation quantified by 

exposing said second nudeic add corrtactedwTlJ rsaia k m a iu ^ M^ t^ton*: ^ 

is The present Invention is predicated on the surprising discovery that a group of rrudetc add sequences, 
characterized herein as possessing copy numbers variably representedjn_dlfterem normal mammalian 
tissue compared to other nudeic a dd seg ueo p* »M jn -a& rtGmvtff&jf&M in their representation In the 
same tissue. In accordaree^ i£^w<T>resent invention, a simple dot-blot method is described enabling the 
- rapiHffnfaiiw *m fl> II m JSlable or constant copy number of a particular sequence. 

zo In a specific embodiment a nudeic add sequence possessing a copy number which is variably 
represented Is designated herein 50F1, isolated from human colonic mucosa and is further defined by its 
nucleotide sequence given In Rg. 7. In accor da nce with the present invention, expression of 50F1 
progressively decreases In benign and malignant colon tumors in humans as compared to me normal 
colonic mucosa (Rg. 1A) and Increases bade to the level characteristic of normal mucosa when HT29 colon 

2$ carcinoma cells in vitro are induced to differentiate by exposure to 5mM sodium butyrate {Rg. IB). Northern 
blot analysis ofllNA from HT29 cells confirms mis Increase in expression at 24 to 98 hours following 
treatment with sorfum butyrate (Rg. 2). 

Southern blot analysis demonstrates that the copy number of this sequence is elevated In the genomic 
ONA isolated from the colon carcinoma ceH lines HT29 and SW460 and in genomic DNA from two colon 

to tumors relative to me level in the ONA from two normal human placentas (Rg. 3). 

Accordingly, one of the many benefits of the present invention is the discovery of a nucleic add 
sequence useful in determining the state of malignant or premailgnant p rogress i on or risk of development of 
malignant or premailgnant progression. As previously indteaed, many such nucleic add sequences are 
contemplated which may be useful In the practice of mis invention. The present Invention Is disclosed using 

js one particular sequence (50F1) which, up to the present time, has been determined to be most useful in 
practidng mis invention. This Is done, however, with me understanding that me present invention encom- 
passes all such sequences. 

For example, in acco r dan ce with the subject Invention, a series of experiments was carried out in which 
genomic ONA was isolated from a number of normal human tissues and hybridized to one of the 

40 aforementioned nucleic add sequences, deisgnated herein 50F1. Level of hybridbatfoft, and hence, relative 
copy number of the sequence, was determined by careful attention to quantitation and standardization of 
the hybridization results. Thfe was done as follows. A measured amount of each ONA sample 
(approximately 1 mi crograms ) was applied to nitrocellulose In dupflcata at 2 positions using a standard 98 
position (3 x J2 formal) doMtot apparatus (Schleicher and SchueH Inc.). The dupfcato dots were not 

4S adjacent on the dot-btot They were placed at sites dstal to each other to avoid potential systematic error 
. due to position effects during application, hybridization, washing, or film exposure. Similarly, several 
positions throughout the dot*** were left blank for background mrectlon. Tto 

varied (below^ but every blot contained duplicate positions of ONA from placenta J which therefore 
provided a standard between experiments. Rnairy, every dot-blot waa made in replicate so that one copy 
so could be hybridized to the sequence of interest (e.g* 50F1) and a repflcste to a standard (e^. humans 9 - 
gtobin). This was used to correct for potential di f feren ces In the amount of ONA loaded per dot tar each 
sample. 

A op labeled probe was made using the insert of either 50F1 or human * -giobin using the wefl known 
nick-translation procedure and each hybridized to a repflcats of a doMiot Following wasting, the blots 
55 were exposed to X-ray film to obtain a visual Image of the relative hybrfdbatfon of each probe to each ONA 
samptoi 

For quantitation, the following procedure wee used. The dot-btot was cut Into sections, each section 
being the location of one dot (Lau, one ONA sample). Each section wee then pieced Into Bquid sdntiitation 
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fluid and the extant of hybridization of the probe to mo ONA determined by recording fro counts par minuta 
for each section In a sdntillatton counter (Packard Trfcarb). 

Calculation was than done as follows. The mean hybridization for each ONA sample, done at least In 
duplicate on a Wot was calculated. Similarly, the mean background was calculated from the blank spots. 

5 The mean background for a blot was then subtracted from the mean hybrldzatton tor each ONA sample on 
that blot For each ONA sample, a corrected value was determined by calculating the ratio: mean 
hybridization 50Fl/mean hybridation fl -globin, the latter data being determined In the same way from me 
replica blot which had been hybrkflzed to a human 0 -giobin probe and having been standardized by 
reference to placenta J on that blot Fnairy, standardization between experiments was established by taking 

to mis calculated 50F1 value tor each ONA sample and expressing it as a ratio to me value calculated similarly 
for me ONA sample placenta J, which was included on every blot 

In summary, these calculations correct for differences in determination of amount of ONA applied to me 
dot-blot and differences between experiments (e.g^ probe specific activity, conditions of hybridization). 
Experiments done and calculated in me manner described have yielfferf the following results* For 

ts purposes of description, differences in hybridization level between genomic ONA of different samples or 
tissues are referred to as tffferences in copy number of me sequence (l.e„ 50F1) in the genome. 

Fig. 4 illustrates that relative to the mean of 6 different placentas, the copy number of 50F1 Is elevated 
three to nine fold in 3 colon carcinoma cell Bnes (HT29, SVV480 and SKC01). A three fold elevation was also 
seen In genomic ONA from colon tumors andjt.similar elevation was seen in the normal human colonic 

20 mucosa, In Ffg. S, the range for me 6 placentas Is shown as 2 horizontal Ones (approximately 0.8*1.6). Ftg. 5 
illustrates that the copy number differs over a wide range among different tissues and at different 
developmental stages (gestational age of me fetus). No difference is detected among me placentas, 
peripheral blood leukocytes (PBL), bone marrow, and spleen at any developmental stage. Stomach shows a 
slight elevation at 32 weeks, somewhat higher in the adult The three fold elevation in colon is essentially 

2S established by 22 weeks. No increase la seen In diaphragm at 22 weeks, but this rapidly increases to seven 
fold at 32 weeks and 12 fold In the adult Uver, kidney, and adrenal similarly show progressive increases In 
50Ft copy number with developmental stage. 

The data in Rg. 8 extends this analysts to other adult tissues including: thymus, prostate, lymph node, 
pancreas, thyroid, bladder, lung, heart spinal cord, psoasm muscle, and perirenal fat pad. A range of copy 

so numbers of 50F1 is seen among these tissues. 

Similar experiments utilizing either a v-Wrsterwas probe or C-rhyc probe instead of 50F1 demonstrated 
mat these sequences do not vary In copy number among human fetal and adult tissues. 

The data of Rg. 1 Illustrated the utility of evaluation of level of expression of sequence 50F1 for 
distinguishing between normally differentiated and benign and maOgnantiy transformed colonic celts in vivo 

ss and In vitro. The data shown de mon s tr at e mat the copy number of 50F1 Is elevated (n normal colonic 
tissue, and varies among tissues and developmental stages, indicating that 50F1 is important in the 
processes of differentiation and tr ansfo rmation and clinically useful in characterizing me differentiation or 
transformation statue of human colonic, and other, epithelial ceils. Furtrierrnore, the subject invention 
contemplates a method for determining the effectiveness of a material In regressing or Inhibiting growth of 

40 colonic cancer comprising Identifying a statistical significant differential in detected abundance of an RNA 
isolated from mammalian tissue or ceils, said tissue having been subjected to contact with said material for 
a time sufficient to effect r e gr e ssi on or Inhibition of growth of colonic cancer, said differential being relative) 
to a standard. Said standard being selected from a predeter min ed abundance obtained from normal or 
anormal populations. 

* The present invention also relates to polypeptides, or parts thereof, encoded by nucleic add se- 
quences, or parts thereof, wherein said nucleic add se q u en c es are characterized as possessing a copy 
number variably repre se nte d fin different rnammaflan tissue. For example, the present Invention Is directed 
to the polypeptide or its derivatives (*g* precursor) encoded by 50F1 and to me larger polypeptide 
encoded by the sequences adfacent to S0F1 In me genome. 

so The desired polypeptides are synthesized In vivo by first determining a nucleic add sequence (RNA or 
ONA) encoding the amino add sequencing "comprising said polypeptide, inserting said nucleic acid 
sequence into an ex pressi on vector, transforming the resulting recombinant molecule into a suitable host 
and then cutturing or growing the tr ans formed host under condrtfone requisite for the synthesis of the 
polypeptide. The recombinant molecule defined herein should comprise a nucleic add sequence encoding 

ss a desired polypeptide Inserted downstream of a promoter, a eukaryefe or prokaryotie repttcon and a 
selectable marker such as resistance to an antibiotic. The recombinant molecule may also require a signal 
sequence to fadfflate transport of the syi Uh e aU o d polypeptide to the extracefiular environment Alter* 
natively, me polypeptide may be retrieved by first tysing the host eel by a variety of techniques such as 
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scmcaton. pressure disintegration or toluene treatment Hosts contemplated in accordance with me 
present invention- can be selected from the group comprising prokaryotss (e^ Escherichia coil. Bacillus 
sp.. Pseudomonas sp.) and eukaryotes (e.g.. mammalian cells, yeast and fungal cultures, insecTceUs and 
plant cultures). The artisan will also recognize that a given amino add sequence can undergo deletions, 
s substitutions and additions of nucleotides or triplet nucleotides (codons). Such variations are all considered 
within the scope of the present invention. Techniques useful in practicing this aspect of the invention can be 
found in Maniatis et al.. Molecular Cloning: A Laboratory Manual. Cold Spring Harbor Laboratory, pages 1* 



Alternatively, once the amino add sequence is known, the polypeptide can be synthesized chemically 
io (i.e.. in vitro) . In one example, a solid phase methodology of synthesis can be used starting with a resin to 
which the amino acid residue located at the amino end of the molecule Is linked and to which subsequent 
amino adds, are selectively added A r&sin commonly used in the art is benzhydryfamine (BHA resin) which 
is derived from a cross-linked polystyrene bead resin manufactured by eopoiymerization of styrene and 
divinylbenzene. Resin of this type Is known and its preparation is further demonstrated by Pletta. et al.. 
15 Chem. Commun, 650; 1970 and Ortowskl, et al„ J. Org. Chem. 41: 3701, 1978. In this synthesSTthe amino 
adds are added one at a time to the insoluble resin until the total polypeptide sequence has been built up 
on the resia The functional groups of the amino adds are protected by a blocking group. Blocking groups 
are well known in the art For example, the alpha amino group of the amino adds can be protected by a 
tertiary butyfoxycarbonyt group. The hydroxy! functions dTserine and- threonine can be prote c t e d by a 
ao benzyl or benzyl derivative group such as 4-methcxybenzyi. 4-methyfbenzyt, 3.4-dimethyibenzyt, 4- 
chlorobenzyt, 2.8*dlchlorobenzyt, 4-nitrobenzyi. benzhydryl or an equivalent thereof. The first amino add 
residue (amino end) Is coupled to the BHA resin by standard techniques such as under amide forming 
conditions. The blocked amino add residue BHA produced above can then be deprotected by washing in a 
solvent with gentle agitation. 

zs Selected amino adds are then singularly added. At the end of the synthesis, the polypeptide is deaved 
from the resin by, for example, treatment with hydrogen fluoride and then the polypeptide Is purified using 
standard known techniques such as HPLC. The artisan will recognize variation in the a fore m entioned 
method as well as alternative synthesis techniques. All these are considered within the scope of the present 

invention. 

30 The polypeptides contemplated herein are useful In the re gieaakm and pallation of some cancers and 
tumors, and in particular, colonic tumors and cancers. This is espedaily evident with the polypeptide 
encoded by 50F1 and related sequences since it Is evident that less of this polypeptide will be present In 
hosts with advanced malignant progression. Accordingly, the subject Invention contemplates a method tor 
inducing regression or Inhibiting growth of colonic cancer by administering a pharmaceutical composition 
containing an effective amount of said polypeptide. Additionally, a method for tndudng regression or 
inhibiting growth of colonic cancer In a mammal is contemplated In which a nucleic add molecule encocSng 
the polypeptides contemplated herein is Introduced Into an affected (La, cancerous or transformed) celt In 
such a manner that said nucleic add molecule Is expressed In the cytoplasm of said cell or following 
integration into the genome of said cett. 

40 In this case, the nudete add molecule Is canted to said affected eel and transferred into said ce« by a 
second nucleic add molecule <*g* various viruses). The first nudelc add molecule is manipulated such 
that it contains the appropriate signals for expression. That is. In a ccor da nce with the present invention, a 
method of Inducing re gr e ssi o n or tnhfcrting growth of colonic cancer In a mammd Is contemplated 
comprising administering a first nucleic add molecule encoring the aforementioned polypeptide, said 

<s nudelc add being contained In a pharmacologically acceptable second nucleic add carrier molecule such 
that said first nudelc add enters a target cea and is either maintained in extrachromaaomalry or integrates 
into the genome of said target all In such a manner that said first nudelc add is expressed so as to 
produce an effective amount of said polypeptide. 

The active ingredients of the pharmaceutical compositions comprising said polypeptide, are con* 

so tempiated to exhibit excellent and effective therapeutic activity, for example, in the treatment of some 
colonic cancers. Thus, the active Ingredients of the therapeutic compositions and the novel compounds of 
the present Invention which act as agonists or a ntagon is t s for en do ge n o u s peptides or non-peptfde drugs 
when administered in amounts up to about 1000 mg per kilogram of body weight per day. This dosage 
regimen may be adjusted to provide the optimum therapeutic response. For example, several cMded doses 

ss may be administered daily or the dm may be 

therapeutto situation. A decided practical advantage Is that the active compound may be administered in a 
convenient manner such as by the oral, Intraveneous (where water soluble), Intramuscular or subcutaneous 
routes. 
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The active compounds may be orally administered for example, with an Inert diluent or with an 
assimilable edible canter, or they may be enclosed in haid or soft shell gelatin capsule, or they may be 
compressed Into tablets, or they may be in c orpor at ed directly with the food of th diet For oral therapeutic 
administration, the active compound may be Incorporated with exdpients and used in the form of ingestibfe 

5 tablets, buccal tablets, troches, capsules, efcdrs, suspensions, syrups, wafers, and the like. Such composi- 
tions and preparations should contain at feast 1% of active compound. The percentage of the compositions 
and preparations may, of course, be varied and may conveniently be between about 5 to about 80% of the 
weight of the unit The amount of active compound in such therapeutically useful compositions is such that 
a suitable dosage win be obtained. Preferred compositions or preparations according to the present 

io invention are prepared so that an oral dosage unit form contains up to about 1000 mg of active compound. 
The tablets, troches, pills, capsules and the like may also contain the following: A binder such as gum 
gragacanth, acada, com starch or gelatin; exdpients such as dfcaicium phosphate; a disintegrating agent 
such as com starch, potato starch, aiginic add and the like; a lubricant such as magnesium stearate; and a 
sweetening agent such as sucrose, lactose or saccharin may be added or a flavoring agent such as 

is peppermint oil of wintergreen, or cherry flavoring. When the dosage unit form Is a capsule, it may contain, 
in addition to materials of the above type, a liquid carrier. Various other materials may be present as 
coatings or to otherwise modify the physical form of the dosage unit For instance, tablets, pills, or capsules 
may be coated with shellac sugar or both. A syrup or e&dr may contain the active compound, sucrose as a 
sweetening agent methyl and propylparabens as> -preservatives, a dye and flavoring such as cherry or 

20 orange flavor. Of course, any material used in preparing and dosage unit form should be pharmaceuticafly 
pure and substantially norHoxic In the amounts employed, m addition, the active compounds may be 
Incorporated into sustained-release preparations and formulations. 

The active compounds may also be administered parenteraJfy or IntraperitoneaDy, Dispersions can also 
be prepared in glycerol, liquid polyethylene glycols, and mixtures thereof and in oils. Under ordinary 

23 conditions of storage and use, these pre paratio ns contain a preservative to prevent the growth of 
microorganisms. 

The pharmaceutical forms suitable for injectable use Indude sterile aqueous solutions (where water 
soluble) or dispersions and sterile powders for the extemporaneous preparation of sterile Injectable solutions 
or dispersion. In all cases the form must be sterile and must be fluid to the extent that easy syringability 

30 exists. It must be stable under the con di tio ns of manufacture and storage and must be preserved against 
the contaminating action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medum containing, for example, water, ethanot pofyol (for example, glycerol, propylene glycol, 
and liquid polyethylene glycol, and the like), suitable mixtures thereof, and vegetable oils. The proper 
fluidity can be maintained, for example, by the use of a coating such as Hdthin, by the maintenance of the 

3$ required partide size In the case of dispersion and by the use of surfactants. The preventions of the action 
of microorganisms can be brought about by various antibacterial and antifungal agents, for example, 
parabens, chtorobutanot phenol, sorble add, trrirmerosat, and the Ske. In many cases, it will be preferable to 
include isotonic agents, tor example, sugars or sodum chloride. Prolonged absorption of the injectable 
compositions can be brought about by the use in the co mp osi ti on s of agents delaying absorption, for 

40 example, aluminum mon o stee r at e and gelatin. 

Sterile Injectable solutions are prepared ty Incorporating the active compounds In the required amount 
in the appropriate solvent with various of the other ingreidents enumerated above, as required, followed by 
filtered sterfization. Generally, A s persio ns are prepared by In corpor ating the various sterilized active 
ingretfer* into a sterile vehicle which contains the basic dispersion medfcm and the required other 

45 i ngr e di ents from those enumerated above. In the case of sterile powders for the preparation of sterile 
injectable solutions, the p tefa u s d methods of preparation are vacuum drying and the freeze-drying 
technique which yield a powder of the active tngnxflent plus any additional desired ingredent from 
previously stsrils*flltBred solution thereof. 

As used herein, "pharmaceuticatiy acceptable carrier" includes any and al solvents, dispersion mecfla. 

so coatinga/antfcactsrtai and antifungal agents. Isotonic and absorption delaying agents, and the Ike. The use 
of such media and agents for pharmaceutical active s ub stan ce s Is well known In the art Except Insofar ae 
any conventional media or agent lo Incompatible with the active Ingredient Its use In the therapeutic 
compositions Is contemplated. Supplementary active Ingrsdtonts can also be Incorporated Into the compost* 
tions. 

69 It Is especially advantageous to formulate parenteral compositions In dosage unit form tar e sse of 
administration and uniformity of dosage. Dosage unit form aa used herein refers to physically discrete units 
suited ae unitary do sage s for the mammaaan sub j e ct e to be treated; each unit containing a predetermined 
quantity of active material calculated to produce the d esir ed therapeutic effect In a ss o c i ati on with the 
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required pharmaceutical carrier. The specification for the novel dosage unit forms of the invention are 
dictated by and drectiy dependent on (a) the unique characteristics of the active material and the particular 
therapeutic effect to be achieved, and (b) the (Imitations Inherent In the art of compounding such an active 
material for the treatment of disease in living subjects having a diseased condition in which bodily heaith is 
impaired as herein disclosed in detail. 

TTie principal active Ingredient is compounded for convenient and effective administration in effective 
amounts with a suitable pharmaceutical^ acceptable carrier In dosage unit form as hereinbefore disclosed. 
A unit dosage form can, for example, contain the principal active compound in amounts ranging from t to 
about 1000 mg. Expressed in proportions, the active compound is generally present in from about 1 to 
about 1000 mg/ml of carrier. In the case of compositions containing supplementary active Ingredients, the 
dosages are determined by reference to the usual dose and manner of administration of the said 
ingredients. 

The present invention also relates to antibodies to the aforementioned polypeptides. Such antibodies 
are contemplated to be useful In developing detection assays (immunoassays) for said polypeptides, 
especially during examination of biopsy tissue and in the purification of these polypeptides. The antibodies 
may be monoclonal or polyclonal. Additionally, it is within the scope of this Invention to include any second 
antibodies (monoclonal or polyclonal) directed to the first antibodies Oscusssd above. The present invention 
further contemplates use of these second antibodies in detection assays and, for example, in monitoring the 
effect of an administered pharmaceutical preparation. Furthermore, it is within the scope of the present 
invention to include antibocfles to the glycosylated regions of said polypeptides, and to any molecules 
compiexed with said polypeptides. Accordingly, In accordance with this Invention, an antibody to said 
polypeptides encompasses antiboties to the polypeptide, or part thereof, and to any vmrimti molecules 
(e.g.. glycosylated regions, lipid regions, carrier molecules, and the like). 

The polypeptides, or parts thereof, considered herein are purified then utilized in antibody production. 
Both polyclonal and monoclonal antibodies are obtainable by immunization with the polypeptides, and either 
type is utiHzable for Immunoassays. The methods of obtaining both types of sera are weM known in the art 
Polyclonal sera are less preferred but are relatively easily prepared by infection of a suitable laboratory 
animal with an effective amount of the purified polypeptide, or part thereof, collecting serum from the 
animal, and isolating specific sera by any of the known immunoadsorbent techniques. Although antibodes 
produced by this method are utiHzable in virtually any type of immunoassay, they are generally less favored 
because of the potential heterogeneity of the product 

The use of monoclonal antibodes in the present immunoassay is particularly p re ferred because of the 
ability to produce them in targe quantities and the homogeneity of the product The preparation of 
hybridoma cefl Ones for monoclonal antibody production derived by fusing an immortal ceil line and 
lymphocytes sensitized against the immunogenic preparation can be done by techniques which are wed 
known to those who are skilled in the art (See. tor example. Douillard, J. Y. and Hoffman, T\ " Basic Facts 
A bout Hybridomas*. In Compendium of Immunology. Vol. II, L Schwartz (Ed.) (1931); KohierT^Tanff 
Milstein, a. Nature 258; 49S^8fll578k"Sjropean Journal ^ Tmmunotogy.^oE 6. pp. 511*619 (1978). 
KoprowskJ, etir U3rPatant 4,i7gl^ Koprowatt et aU U.gT Patent 4^9&2g ana vTanda. U l T55it 
4,271.145, the teachings of which are herein l n corpor aie 3"byreftrence. ~ " — — ~ ~~ ~ — 

Unlike preparation a* polyclonal sera, the choice of animal is dependent on the svtf lability of 
appropriate immortal inee capable of fusing with lymphocytes thereof. Mouse and rat have been the 
animals of choice In hybridoma technology and are preferably used. Humane can also be utiflzed as 
sources for sensitized ry mp hocyte o If appropriate immortalized hum«t (or ronhumai) cei Ones » 
available. For the purpose of the present Invention, the animal of choice may be injected with from about 1 
mg to about 20 mg of the purified polypeptide, or part thereof. Usually the infecting material Is emulsified In 
Round's complete adjuvant Boosting injections may also be required. The detection of aitibody production 
can be carried but by testing the antisera with appropriately labeled antigen. Lymphocytes an be obtained 
by removing the spleen or rymph nodes of sensi tized animals in a sterile fashion and carrying out fusion. 
Alternatively, iymphocytee can be stimulated or immunized In vitro, as described, for example, In a 
Reading J. Immunol Mettu 53: 281-291 1982, 

A number of cell Unee suitable tor fusion have been developed, and the choice of any particular One for 
hybridization protocol Is directed by any one of a number of criteria such as speed, uniformity of growth 
characteristics, deficiency of its metabolism 
fusion frequency. 

intraspedes hybrids, particularly between ISce strains, work better than h ter ap o cl e e fusions. Several cefi 
lines are available, indudng mutants selected for the loss of abiQty to secrete myeloma Immunogtobufln. 
included among these are the following mouse myeloma- Ones: MPCu*X45-8TQ, P3-N81-1-Ag4-1. P3-X83- 



8 



EP 0 337 498 A2 



Aga or mutants thereof such as X83-Ag8.6S3, SP2-OAg14 (ail 3ALB/C derived), Y>'Agl.2.3 (rat), and U266 
(human). 

Cell fusion can be induced either by virus, such as Epstein-Barr or Sendai virus, or polyethylene glycol. 
Polyethylene glycol (PEG) Is the most efficacious agent for the fusion of mammalian somatic cells. PEG 

5 itself may be toxic for cells, and various concentrations should be tested for effects on viability before 
attempting fusion. The molecular weight range of PEG may be varied from 1,000 to 9.000. It gives best 
results when diluted to from about 20% to about 70% (w/w) In saline or serum-free mecflum. Exposure to 
PEG at 37* C for about 30 seconds Is preferred in the present case, utilizing murine cells. Extremes of 
temperature (l.e- above 45*C) are avoided, and preincubation of each component of the fusion system at 

to 37 C prior to fusion gives optimum results. The ratio between lymphocytes and malignant cells is 
optimized to avoid ceil fusion among spleen cells and a range of from about 1:1 to about 1:10 gives good 
results. 

The successfully fused cells can be separated from the myeloma One by any technique known by the 
art The most common and preferred method Is to choose a malignant line which Is Hypoxanthine Guanine 

/s Phosphor! bosyl Transferase (HGPRT) deficient which will not grow In an amlnopterirVcontalning medium 
used to allow only growth of hybrids and which Is generally composed of hypoxanthine 1x10~*m, 
aminopterin 1x10*M, and thymidine 3x10r f M, commonly known as the HAT medium. The fusion mixture 
can be grown in the HAT-containing culture medium immediately after the fusion 24 hours later. The 
feeding schedules usually entail maintenance In HAT medium for two weeks and then feeding with either 

20 regular culture medium or hypoxanthine, trr/mitf ne-containJng medium. 

The growing colonies are then tested for the presence of antibodies that recognize the antigenic 
preparation. Detection of hybridoma antibodies can be performed using an assay where the antigen Is 
bound to a solid support and allowed to react to hybridoma supematants containing putative antibodies. The 
presence of antibodies may be detected by "sandwich" techniques using a variety of indicators. Most of the 

25 common methods are sufficiently sensitive for use In the range of antibody co n cen tr atio ns secreted during 
hybrid growth. 

Cloning of hybrids can be carried out after 21-23 days of ceil growth in selected medum Cloning can 
be performed by ceil limiting dilution In fluid phase or by directly selecting single cells growing In semi- 
solid agarose. For limiting dilution, cell suspensions are diluted serially to yield a statistical probability of 

30 having only one cell per welt For the agarose technique, hybrids are seeded In a semisolid upper layer, 
over a lower layer containing feeder ceils. The colonies from the upper layer may be picked up and 
eventually transferred to wetta. 

Antibody-secreting hybrids can be grown in various tissue culture flasks, yfetdng supematants with 
variable concentrations of antibodee. In order to obtain higher concentrations, hybrids may be transferred 

as into animals to obtain inflammatory ascites. Antibody-containing ascites can be harvested 8-12 days after 
intraperitoneal Injection. The ascites contain a higher co n ce ntr ati on of antibodies but Include both mon- 
oclonals and ImmunogfobuAns from the Inflammatory ascites. Antibody purification may then be achieved 
by. for example, affinity chromatography. 

The presence of the polypepti de s contemplated herein, or antibodies specific tor same, in a patient's 

40 serum or biopsy tissue can be detected utilizing antibodies prepared as above, either monoclonal or 
polyclonal. In virtually any type of Immunoassay. A wide range of immunoassay techniques are available as 
can bee seen by reference to U.3. Patent Nos. 4,018,043, 4.424JZ79 and 4.018353. This, of course. 
Includes both single-site and two-site, or 'sandwich", assays of the non-competitive types, as wei as in 
traditional competitive birring assays. Sandwich assays are among the most useful and commonly used 

4s assays and are favored for use in the present Invention. A number of variations of the sandwich assay 
technique-exist and ai are Intended to be encompassed by the present invention. Briefly, in a typical 
forward assay, an un lab e l ed antfeody is Immobilized tn a sold substrate and the sample to be tested 
brought Into contact wflh the bound molecule. After a suitable period of Incubation, for a period of time 
sufficient to allow formation of an antibody-antigen binary complex, a second antibody, labeled with a 

so reporter molecule capable of producing a d e tect ab le signal ts then added and Incubated, allowing time 
sufficient for the formation of a ternary complex of antibody-labeled antibody. Any unreected material Is 
washed away, and the presence of the antigen Is determined by observation of a signal produced by the 
reporter molecule. The results may either be quafltatfve, by simple observation of the visible signal, or may 
be quantitatod by comparing with a control sample containing known amounts of hapten* Variations on the 

S3 forward assay Include a simultaneous assay. In which both sample and labeled antfeody are added 
simultaneously to the bound antibody, or a reverse assay In which the labeled antibody and sample to be 
tested are first combined, incubated and then added to the unlabeled surface bound antibody. These 
techniques are weB known to those skilled In the art and then possibly of minor variations wil be readily 
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apparent 

in the typical forward sandwich assay, a first antibody having specificity for the polypeptide, or part 
thereof, contemplated In this invention is either covalentfy or passively bound to a solid surface. The soOd 
surface is typically glass or a polymer, the most commonly used polymers being cellulose, pofyacryfamide, 

s nylon, polystyrene, polyvinyl chloride or polypropylene. The solid supports may be in the term of tubes, 
beads, discs or microplatea, or any other surface suitable for conducting an immunoassay. The binding 
processes are well-known in the art and generally consist of cross-tinting covalentfy binding or physically 
adsorbing the molecule to the insoluble carrier. Following binding, the polymer-antibody complex Is washed 
in preparation for the test sample. An aliquot of the sample to be tested is then added to the solid phase 

io complex and incubated at 2S*C for a period of time sufficient to allow binding of any subunit present in the 
antibody. The incubation period win vary but will generally be in the range of about 2-40 minutes. Following 
the incubation period the antibody subunit solid phase Is washed and dried and incubated with a second 
antibody specific for a portion of the hapten. The second antibody Is Meed to a reporter molecule which is 
used to indicate the binding of the second antibody to the hapten. By 'reporter molecule," as used in the 

rs present specification, Is meant a molecule which, by its chemical nature, provides an analytically identifiable 
signal which allows the detection of antigen-bound antibody. Detection may be either quafitattve or 
quantitative. The most commonly used reporter molecules In this type of assay are either enzymes, 
ftuorophores or radionuclide containing molecules (1-e- radioisotopes), tn the case of an enzyme immunoas- 
say, an enzyme is conjugated to the second antibody generally be means of giutaraJdehyde or pertodate. 

20 As will be readily recognized, however, a wide variety of different conjugation techniques exist which are 
readily available to the skilled artisan. Commonly used enzymes Include horseradish peroxidase, glucose 
oxidase, B-gaiactosidase and alkaline phosphates, among other. The substrates to be used with the specific 
enzymes are generally chosen for the production, upon hydrolysis by the correspondtog enzyme, of a 
detectable color change. For example, p-nitrophenyf phosphate is suitable for use with aikaflne phosphatase 

as conjugates; for peroxidase conjugates, U-pherrytenedamine. S-aminosaJJcycflc add, or toOdne are com- 
monly used, it is also possible to employ ffucrogedc substrates, which yield a fluorescent product rather 
than the chromogentc substrates noted above. In an cases, the enzyme-labeled antibody is added to the 
first antibody hapten complex, allowed to bind, and then the excess reagent is washed away. A solution 
containing the appropriate substrate is then added to the ternary complex of antibody-antfgen-antlbody. The 

oo substrate win react with the enzyme (Inked to the second antibody, usually visit* signal, which may be 
further quantitated, usually spectrophotometricaily, to grve an indication of the amount of hapten which was 
present In the sample. 

Alternately, fluorescent compounds, such as fluorescein and rhodamlne, may be chemically coupled to 
antibodies without altering their binding capacity. When activated by illumination with Dght of a particular 

33 wavelength, the fluorochrome-labeted antibody absorbs the light energy. Inducing a state of excitability in 
the molecule, followed by emission of the Oght at a ch a racter is tic color visually detectable with a light 
microscope. As In the HA. the fluorescent labeled antibody is allowed to bind to the first vttlbody-haptsn 
complex. After washing off the unbound reagent the remaining ternary complex is then exposed to the light 
of the appropriate wavelength, the fluorescence observed indicates the presence of the hapten of interest 

40 Immunofluorescence and OA technlquee are both very well established in the art and are particularly 
preferred for the present method. However, other reporter molecules, such as r adi ois otope, chemilumines* 
cent or bioiuminescent molecules, may also be employed, it wil be reatfy apparent to the skilled 
technician ho* to vary the procedure to suit the required purpose. It wffl also be apparent that the foregoing 
can be used tQ_detect dkectfy or tra*rectty (Lew via antfoodtoa) the polypeptides of this invention. 

<s Plasmld 50F1 is maintained In a culture of Esch orld ch la col which has been deposited with the 
American Type Culture Collection. 12301 Parktzwn Drive, RodcviHe, Maryland on April 14* 1988 under the 
accession number 67874. The deposit was made in accordance with the provision fo the Budapest Treaty. 
Said culture wig remain permanently tvafiabte for a term of at least Ave years after the most recent request 
for the furnishing of a sample and, in any case, 30 years after the date of the deposit Should the culture 

so become nonviable or be inadvertently destroyed, it wil be replaced with a viable culture of the same 
taxonomlc description. 4 
The following examples further illustrate the present invention. 



ss EXAMPLE 1 
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Preparation of RNA 



Biopsy samples of human colonic mucosa, colonic adenomas and carcinomas are taken using a flexible 
s colonscope and placed into liquid nitrogen within one minute of removal The samples are stored in liquid 
N? until their use. RNA Is prepared from the biopsy material by rapid disruption of the tissue in a buffer 
containing guanidlnium Isothiocyanats and pelleting the RNA through a cushion of CsCI as described by 
Maniatfs. et aL. supra. PolyA + RNA is isolated by chromatography on ofigo dT cellulose by the method of 
Aviv and Leder, supra. The PotyA + RNA is used to prepare tt P labeled cONA probes as described by 
to Augenilcht and Kobrin, supra. 



EXAMPLE 2 

IS 

Scanning the Rims and Data Digitization 



20 Exposed x-ray film following hybridization of the library in a format is scanned with an Ekonix scanner, 
model 789, supported by a VAX 11/780 computer (Digital Equipment Corporation). The data are subse- 
quently analyzed and processed using an IP 8500 Image proce ssin g system (Gould) supported by the VAX 
1 1/780 and an AP 120B x-ray processor (floating point system). 

The Bkonbc scanner records signal -from the S-ray films In areas called pixels. The signal consists of 

2$ the % transmitted light and Is collected using a 48mm wide angle tens, it is then converted to optical 
density for each pixel. The pixel size Is set at 100 x 100 microns, and the film Is therefore divided Into a 
grid 2048 x 2048 pixels for a total of 4.19 x 10 s individual measurements for each film (11 films »1 
complete repfica of the library hybrtcflzed to one probe). Each of these values repre se nts an 8 bit optical 
desity value obtained from a 12 bit transmission value. 

w The resultant image Is first processed with a 5x8 median filter to suppress grain and other high 
frequency noise. This procedure replaces each pixel with the median value of the pixels in the 5x5 
neighborhood surroundng it Background Is then subtracted In two steps. An Intermediate image Is 
produced from the median filtered Image by c hoos ing the minimum value of a 181 pbceJ horizontal line 
centered at the element being generated. The actual length of the Sne is not critical as long as it is wider 

35 than the region reserved for an indvfdua! done. A second tntermetfate image is produced from the first in 
the same manner except that a maximum value is used in place of the minimum value. This image is then 
subtracted on a pixel by pixel basis to produce the pr o ce s se d image from which done measurements are 
made. 

40 

EXAMPLE 3 



48 Analysis of S0F1 



The cONA done 50P1 was analyzed with respect to its nucleotide sequence and restriction deavage 
pattern (restriction map). 

50 A portion of the nucleotide sequence of the molecule cloned In the ptasmJd termed 50P1 Is shown in 
Fig. 7 along with a partial restriction map of this portion of the ptasmfcL The sequence is shown as the 
reverse complement to present the open reading from positio n 49 to 227. Hence, the homopotymortc & 
sequence at the be ginnin g of the sequence Is located at the right end of the restriction map* This 
homopdymeric region was put on the end of the molecule by In vitro manipulation tor doning. 



EXAMPLE 4 
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Hybridization Studies With S0F1 



50F1. a 500bp cONA dona, is usefuTas a probe for screening human genomic ONA for related 
sequences from adult and fetal tissue. Including colon, placentas and HT29 cells and primary colon tumors. 
Using the methods contained herein, the 50F1 sequence is detected in high molecular weight ONA and, 
following digestion, in a single fragment whose size depends on the restriction enzyme used. 

Rigorous quantitation of ONA dot blots Indicates that In contrast to human B-globin, omyc and c-W- 
ras2 which remain constant the copy number of 50F1 Is elevated 6 fold In HT29 cells exposed to Na 
butyrate and an average of 3 told in colon tumors relative to the ONA from several different placentas. A 
similar elevation is present In normal colon as eariy as 22 weeks of gestation. Further, the copy number 
varies amongst and is characteristic of different tissues and developmental stage. Thus, 50F1 is a sequence 
whose relative level of expression reflects the differentiatforV transformation state of colon ceils in vivo and 
in vitro and whose genomic copy number changes during development in the normal cotan~and~other 
normal human tissues, suggesting an Important role in normal differentiation. 



Claims 

1. A method for determining and monitoring the state of malignant or premaBgnant progression or risk 
for development of malignant or premailgnant progression In mammalian tissues which comprises identify* 
ing statistically significant differential in detected abundance of an ANA Isolated from the tissue to be 
studied relative to a standard. 

2. The method according to Claim 1 wherein said RNA Is represented in a first nucleic acid isolated 
from said tissue and immobtSzed onto a solid support 

3. The method according to Claim 1 wherein a second nucleic add, or part thereof, win hybridize to 
said RNA, or part thereof, said second nucleic add ch ar acterized by possessing a copy number variably 
represented in different normal mammalian tissues. 

4. The method according to Claim 3 wherein the hybridization is quantified by exposing said second 
nucleic add contacted with said RNA to a detecting means. 

5. A method for determining the state of maflgnant or premaBgnant pr ogress i on or risk for development 
of malignant or premaBgnant p ro gressi on in mammafian tissue or ceils as defined In Claim 1 comprising 
determining the relative abundance of an RNA, said RNA being repre se nted in a first nucleic add isolated 
from the tissue to be studied by contacting to said first nucleic add, a second nucleic add In probe form, 
said second nucleic add characterized by posses sing a copy number variably repre s ented in different 
normal mammalian tissues, such that the second nudeic add, or part thereof, will hybridize to said RNA, 
the hybridization quantified by exposing said second nucleic add contacted with said RNA to a detecting 
means. 

8. The method a c co r di n g to Claim 5 wherein said mammafian tissue is human tissue. 

7. The method accortfng to Claim 9 wherein said human tissue is derived from hum*i colonic mucosa, 
a TTte method according to Claim S wherein said first nudeie add co mprises tot* ceiluUr RNA. 

9. The method according to Claim 8 wherein the second nudeie add probe is labeled with a material 
which generates a signal, said material being selected from the group consisting of a racfloactlve isotope, an 
enzyme, a ffcjorescsr* molecule, a chemiiuminescertt molecule and a bkXuminescent molecule. 

10* The method according to Claim S wherein the detecting means is selected from the group 
consisting d x-ray fQm, m enzyme substrate and a device for detecting luminescence. 

11. The method according to Claim S wherein said nudeie add is complementary DNA (cONA) to RNA 
derived from malgnant tissue. 

12. The method according to Claim 11 wherein said cONA Is maintained in a culture of Escherichia cofl, 
accorded the ATCC accession number 87874, and designated 50F1. — 

IX The method according to Claim 11 or 12 wherein said cONA is ch a racterized by the foOowtog 
nucleotide sequence: 
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10 20 30 _ 40 50 

• • • • , 

AA COO GGC CCO GGG CCC GCC CCS CCC CAC ACA TCA ATC ACC TGA CCT CAC CAT ACT CTA 

3 5° 70 80 90 100 1X0 

• • ■ • • • 

ATA GAA AAC AAC CCA AAC CAA ATC ACA TTC AAC CAC TCC TGC ATT ACA ATT GTT ACT 

i2 ° 130 140 130 160 170 

• * • • • • 

TO GCC TCT CTA TTT ACC CTC CCT ACA AGC CTC ACA CTA CTT CGA CTC TCC CTT CAC ATT 

180 190 300 110 230 230 

* • • • • • 

GAT CGA CGQ CAT CTA CGO CTC AAC ATT TTT TOT AGC CAA GGC TTC AGO ATT GAG TA 



TS 



30 



23 



38 



50 



58 



14. A cONA characterized by the following nucleotide sequence: 

10 . 20 30 40 30 

• • • • • 

AA CGO CCO CCO CCG GGC GGO GGO CCC CAC ACA TCA ATC ACC TGA OCT CAC CAT ACT CTA 

60 ?0 80 90 100 110 

* • • • • • 

ATA GAA AAC AAC CCA AAC CAA ATO ACA TTC AAO CAC TCC TCC ATT ACA ATT CTT ACT 

120 130 140 190 150 170 

• • • • • • 

GGO TCT CTA TTT ACC CTC CCT ACA ACC CTC AOA CTA CTT COA CTC TCC CTT CAC ATT 

180 190 200- 110 220 230 

• • • « • • 

GAT CCA CGO CAT CTA CCO CTC AAC ATT TTT TOT ACC CAA GGC TTC AGO ATT CAO TA 

15. The cONA according to Claim 14 wherein said cONA to cont ai ned in a vector. 

18. The cONA according to Claim 15 wherein the vector is selected from the group consisting of a 
piasmid, a cosmld and a viral vector. 

17. The cONA according to Claim 16 wherein said vector Is capable of replicating in a eukaryotic host 
or a prokaryotic host 

18. The cONA according to Claim 16 wherein the vector is pBR32Z 

19. The cONA according to Claim 17 wherein the host is selected from the group consisting of bacteria, 
mammalian ceils, yeast cells, fungal ceils and Insect cells. 

20. A host transformed with the cONA a c co r din g to Claim 18 or 19. 

21. The host acconSng to Claim 20 wherein said host has the Identifying charactsrlstlcs of Escherichia 
coil and accorded the ATCC a c cessi on number 67674* 

22. A polypepti d e encoded by the cOMA according to Claim 14% 

23. A phsrmaceutlcsJ composition useful in inducing re gr e ssi on or inhibiting growth of colonic cancer In 
a mammal comprising an effective amount of polypeptide a ccor di ng to Claim 22 and a pharmacologtcaily 
acceptable carrier. 

24* Apharmaceuttoai c ompo si tion useful in inducing regression or Inhibiting growth of colonic cancer in 
a mammal comprising' an effective amount of first nuctele add according to Claim 5 and a pharmacology 
caily acceptable second nudete add csnter moieculsw 

25. An antibody to the polypeptide, or a part thereof, according to Claim 22. 

26. The antibody acc or di ng to CUn 29 wherein said antibody Is a m on o cl onal or a polyclonal antibody. 

27. A method tor detecting the polype p tide a ccor din g to Claim 22 In human colonic mucosa comprising 
the steps of contacting the tissue or tissue extract to be tested with an antibody to said polypeptide, or part 
thereof, for a time sufficient for a porypeptfcie-arrtlbody complex to- form and subjecting said polypeptide* 
antibody complex to a detecting means. 
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28. The method according to Claim 27 wherein said antibody Is labelled with a material providing a 
detectable signal said material selected from the group consisting of a radioactive isotope, an enzyme, a 
fluorescent molecule, a chemttuminescent molecule or a bfolmntnescent molecule. 

29. The method according to Claim 27 or 28 wherein the polypeptide-antibody complex is detected by 
s a second antibody, said second antibody being directed to the first antibody, wherein said second antibody 

being labelled with a detectable signal. 
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0 Method for determining state of disease progression. 



(§) The present Invention relates to s method for 
determining the state of disease progression thereby 
providing a means for the detection of said disease 
and In the risk evaluation for the dev e lop m ent of said 
disease. In particular, the present Invention con- 
templates a method for d e term i n in g and mon i tor in g 
the stats of malignant or premaOgnant progression or 
risk of development of maffgnar* or prernaflgnant 
progression in mammaffan tissue or cells. In parties 
n lar, the present Invention Is directed to benign and 
^ malignant colon tumors and benignfy and maflg- 
nantty transformed colon cells. The present Invention 
00 is predicated on the discovery that the abundance of 
^ specific first nucleic adds changes in response to 
the disease state. The present invention is also <&* 
rected to recombinant second nucleic adds useful in 
CO the detection and quantification of the first nucleic 
adds by hybridization. The present Invention also 
0 contemplates the use of polypeptides encoded by 
Qm said second nudeic adds In the regression and 
prophylaxis of disease states. 
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